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Introduction . 

The papers dealing with the tongues of the Cercopitliecidoe 
which have already appeared are divisible into two groups. In the 
first group are included papers by Mayer (7), Munch (8), Chatin 
(4), and Tuckerman (11) on the number and arrangement of 
the vallate papillae, and the taste-buds. In the second group the 
papers give short accounts of the entire tongue, as part of 
the description of the anatomy of the whole animal or its 
alimentary canal ; and the best examples of papers of this kind 
are Flower’s “Lectures on the Organs of Digestion of the 
Mammalia” (5). 

Most of these papers have the defect that they state one form 
of vallate papillary grouping for each tongue. I found, however, 
that all the different forms of vallate papillae occurring through- 
out the Cercopitheeidte will be found in most species if a sufficient 
number of examples of each are examined. Consequently, 
one should qualify each account by a statement that such and 
such a type occurs in the majority of examples of, say, Macacus 
rhesus , but other types may appear. 

The tongues of the Cercopithecidss possess characters which 
unite them to the tongues of the Cehidie, and separate them from 
those of the Simiidrc. Their vallate papilla), at least in my one 
hundred and forty-nine examples, are never arranged in the 
Y-form, as in most of the Siiniida?, but adopt the triangular, 
Y-arrangement or double-pair type. The orifices of gland ducts 
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are more numerous than in the Simiidse, and the lateral organs 
possess very different characters. In the Simiidfe, as was shown 
in my last paper (18), the lateral organs consist either of convex 
bodies on the sides of the tongue, or of fissures and laminae on 
the dorsum ; in the Cercopithecidse they consist of rows of fissures 
and laminae on the lateral borders. 

In all the Cercopithecida? the following structures are absent : — 

1. Foramen caecum. 

2. Apical gland of Nuhn or Blandin. 

3. Lytta. 

4. Plicae fimbriatae. 

The plicae may, however, be present in the very young animal 
(see page 291), and disappear as age advances. 

The species of different genera have been arranged in groups, 
according to their external characters, by Pocock and others, but 
they cannot be so arranged according to the characters of their 
tongues. I have arranged my species of Cercopithecus according 
to Pocock's grouping, and it will be seen how the lingual 
structures vary, sometimes considerably, in each of the groups. 
As regards classification, I will not go farther than state that 
the members of the Hlthiops-group are the onl} r species of 
Cercopithecus in which the vallate papilla? exhibit the double 
pair type in a pure or unmodified form. 

In most tongues the conical and fungiform papilla 4 exhibit the 
usual arrangement in clusters and rows of varjdng degrees of 
obliquity, and the conical papilla? have the usual distribution 
according to size; their points, as a rule, have the usual 
direction. The fungiform papilla? stretch across the entire dor- 
sum or are absent from the centre, thereby forming a dorsal 
bounding zone. 

Genus Presbytes (= Semnopithecus). 

The Purple-faced Langur ( P . cephalopterus ). 

Habitat: Ceylon. 

Measurements. — Total length 3*7 cm. ; length of the oral part 
3 cm. ; length of the pharyngeal part *7 cm. ; width between the 
lingual attachments of the palato-glossal folds 1*4 cm. : width of 
the anterior part 1*5 cm. ; thickness in the vallate area IT cm.; 
thickness of the apex ‘2 cm. 

The spatulate tongue has a flat apex ; the latter is devoid of a 
notch, and is covered by small conical and fungiform papillae, but 
the latter are not numerous. The lateral borders are rounded, 
and have papillae disposed in the usual manner. The fungiform 
papilla? thereon are neither numerous nor prominent. They also 
lodge the lateral organs, which are well-developed, thus agreeing 
with the description of Boulart and Pilliet (1). The structures 
mentioned above are absent. 
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The Circumvallate Papillce (text-fig. 16 D), 

Three prominent, circular, vallate papillae form an isosceles 
triangle whose acute vertical angle is directed backwards. All 
are bluish-black in colour, granular, and have white secondary 
papillae at their anterior poles. All the fossae (text-fig. 16 D, e) 
and valiums are well-marked, and the posterior vallum is coarsely 
nodulated (text-fig. 16 D, b and c). 

The vallate triangle contains several large conical papillae, and 
a large fungiform papilla bisects the base. 


Text-figure 16. 



The tongue of Tresbytes cephalopterus. 

A. Dorsum; B. Inferior surface ; C. Lateral organs ; P. and E. Plan and elevation 
of the posterior vallate papilla ( a . anterior part ; d. main part). Other letters 
in the text. 

The Fungiform Papillce . 

The fungiform papillae form a dorsal bounding zone on which 
they have the usual arrangement in clusters and rows, but they 
have not got the usual distribution according to size. The 
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posterior rows are close together. All are hemispherical, and 
their surfaces are smooth or granular. 

The Conical Papilla. 

The arrangement, distribution according to size, and course of 
their points follow the usual type, and the interpapiliary dorsum 
appears as narrow lines. _ 

The Lateral Organs (text-fig. 1 6 C). 

The prominent lateral organs extend over the lateral borders 
from the dorsum to the inferior surface. The primary sulci are 
deep, and the laminae, which possess secondary sulci, appear as 
small rods. Each organ is concave towards the lateral vallate 
papilla of its own side, for the 1 ami me run in different directions. 
The lateral vallate papillae (l.v.p.) are level with the posterior 
laminae. The anterior laminae run upwards and backwards, the 
middle laminae are vertical, and the posterior laminae run upwards 
and forwards. The limits of the organs are shown in text- 
figs. 16 A,/ and B Each organ is 1 cm. long. The right one 
has 13 laminae and 14 sulci, and the left one has 13 laminae and 
14 sulci. At the anterior end a small fold of mucosa is seen. 

The Frenal Lamella (text-fig. 16 B, g). 

The triangular lamella has a bifid apex. Its crenated edges 
run postero-laternlly as far as the middle of the lateral organs. 

The median ventral sulcus is shallow and wide, the frenum is of 
moderate length, and the ventral papillary zone is narrow. 

Glands and Lymphoid Tissue (text-fig. 16 A, l). 

The whole of the dorsum, behind and at the sides of the 
vallate triangle, is covered with white circular or oval areas 
containing round or slit-like orifices. These glands increase in 
size from before backwards, and their secretions keep the tongue 
viscid. They are more developed than in the Cercopitheques, 
Macaques, Mangabeys and Baboons. The viscidity of the tongue 
remains for a long period, even in preserved specimens. 

These large lingual glands are accompanied by an enormous 
development of the salivary glands (text-fig. 16 B, h & h). 

The lingual and salivary glands of the Langurs form a larger 
glandular apparatus than in all other Primates. In the case of 
the lingual glands ocular inspection and microscopic examination 
must both be employed to estimate their area. 

The Physiology of the Lingual Glands and Stomach, 

To understand the significance of the great development of the 
lingual and salivary glands, one must take into account the 
nature of the diet, the presence or absence of cheek-pouches, the 
degree of complication of the stomach, and the size of the caecum. 

The Langurs have no cheek-pouches, large lingual and salivary 
glands, a complex stomach, and a caecum of moderate length, 
They eat leaves almost entirely. 
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Owen (13) considers that the first part of the stomach replaces 
the cheek-pouches. I believe his opinion to be correct and 
would add that the leaves, mixed with the copious secretions of 
the lingual and salivary glands, lie in the first part of the stomach 
till insalivation is completed. 

The Anthropoid Apes have no cheek-pouches, a very high 
development of the basal lingual glands, and a simple stomach. 
They eat fruits and shoots which are more succulent than the 
food of the Langurs, and a complex digestive apparatus is not 
so necessary. 

The Gercopitheques, Macaques, Baboons and Mangabeys 
have cheek-pouches, a moderate degree of development of lingual 
and salivary glands, and a simple stomach. They live on a 
succulent diet and store food in their cheek-pouches. A little 
food can be removed from time to time, insalivated thoroughly 
and swallowed. I would suggest that cheek-pouches are, conse- 
quently, part of the digestive apparatus, and not only store- 
houses. 

In the Ungulata the process of rumination obviates the 
necessity for largely-developed lingual glands. 

The Three-toed Sloth ( Braclypus tridactylus ) resembles the 
Langurs in the nature of its diet, but the physiology of 
the tongue and stomach is different. The tongue is mainly 
mechanical in function, for its gustatory and secretory organs are 
small. Prehension is its strongest mechanical action. As the 
stomach contains many hard, almost entire leaves, mastication 
and insalivation cannot be very complete. Moreover, there are 
no cheek-pouches to prolong the stay of the food in the buccal 
area. Consequently, the stomach must soften the leaves for it 
gets little assistance from the tongue and salivary glands. It 
also cannot share the process of digestion with the caecum. The 
ruminating gutter running through the stomach takes on the 
regurgitant function of the oesophagus of the Ruminantia. 

In the Koala [Phascolarctos cinereus) there are large cheek- 
pouches, the lingual glands are well-marked, and the salivary 
glands, especially the parotids, are large. The stomach is simple 
and the caecum enormous. The leaves remain long in the buccal 
area, in virtue of the cheek-pouches, and can be thoroughly 
moistened and softened. They then pass to the stomach, but the 
effect of the peculiar gastric gland has not been worked out. 
The stomach, however, does not play such an important part as 
in the Langurs and Sloths, for much of its work is taken away 
by the enormous erecum. 

These remarks indicate that the cheek-pouches are not entirely 
storehouses, and show how the functions of the different parts are 
interdependent. They also demonstrate how a diet of leaves 
requires a complex stomach and small caecum, or a simple stomach 
and a large complex caecum, for its digestion. 


282 


DR. C. F. SONNTAG ON THE ANATOMY 


Tiie Entellus Langur (P. entellus). 

Habitat : India. 

The tongue differs from that of P. cephalopterus in the following 
respects: — 1. It is thicker. 2. The vallate papillae are smaller 
and the posterior vallum is more nodulated. 3. The fungiform 
papilla? are more numerous. 4. The conical papilla? on the base 
are larger. In other respects the tongues are similar. 

In the Capped Langur (P. pileatus) the f renal lamella is a 
broad bilobed plate. 

In the Madras Langur (P. priamus) the f renal lamella is 
triangular and bifid, and the apical vallate papilla is small. 

Genus Colobus. 

Flower (5) has briefly described the tongue of the White- 
thighed Guereza (C. vellerosus) as follows: — 

41 The tongue is long and narrow, with three large circum- 
vallate papilla? forming the corners of a triangle, with the apex 
directed backwards ; close behind each of the large anterior ones 
is a smaller one of the same form. At the lower part of the 
frenum is a short, thick, fleshy salivary papilla, constricted at the 
base, then dilating, and pointed and bifid at the extremity.” 

Flower does not describe the condition of the glands on the 
base of the tongue, but points out that the salivary glands, 
especially the submaxillaries, are very large, and he gives 
measurements. As the diet and stomach closely resemble those 
of the Langurs, and cheek-pouches are absent in the Guerezas, 
the physiology of the tongue and stomach is similar to those of 
the former, which I have described on page 280. 

The tongues of the members of the genera Presbytes and 
Colobus , as will be shown later, differ from those of the other 
Cercopithecida? chiefly in the nature of the glands on the base. 


Genus Cercopithecus, 

The species are here arranged in the groups described by 
Pocock (9) : — 

THE ALBIGULARIS GROUP. 

Species examined : C. preussi ; C. albigularis. 

Preuss’s Cercopitheque (P. preussi). 

Habitat : Cameroons. 

The conical tongue has the following measurements : — Total 
length 5-4 cm. ; length of the oral part 4*6 cm. ; length of the 
pharyngeal part *8 cm.; width between the lingual attachments 
of the palato-glossal folds 2*5 cm. 
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The apex is rounded, and bears many closely-aggregated conical 
papillae, and a few small fungiform papillae. It has no notch. 
The lateral borders are rounded and have the lateral organs at 
their posterior extremities. The structures mentioned in the 
introduction are absent. 

The Circumvallate Papillce (text-figs. 17 A & C). 

Three papillae form an equilateral triangle with the apex 
behind. The two anterior papillae are smaller than the posterior 
one, the fossae are all well-marked, and the valiums appear as 
clear zones. All are prominent, especially the posterior one, and 
the surfaces are granular. 

Within the vallate triangle there are many large conical 
papillae, and a fungiform papilla bisects the base. 

Several long sulci and laminae of the lateral organs converge 
towards the lateral vallate papillae and end on the outer borders of 
the valiums. In no other species of Cercopithecus is this condition 
present. 

The Fungiform Papillce . 

On the dorsal bounding fungiform zone the papillae have the 
usual arrangement, as also on the sides and inferior surface. 
They are hemispherical or bossed, and the surfaces are smooth or 
granular. There is no distribution pattern according to size, and 
the posterior rows are close together. One of them bisects the 
base of the vallate triangle. 

The Conical Papillce . 

The papilla have the usual arrangement in clusters and rows 
of different degrees of obliquity. 

Appearance . — The papillae of the oral part are dark grey in 
colour. All of them appear, to the naked eye, like small nodules. 
Under a pocket lens they appear surrounded by zones of inter- 
papillary dorsum (text-fig. 17 D), and have bodies of different 
shapes, with or without processes. 

Glands and Lymphoid Xodules. 

Small nodules are present on the base, but no duct orifices are 
visible. 

The TjCiteral Organs (text-fig. 17 0). 

The lateral organs begin anteriorly as a number of small ill- 
defined fissures and laminae (text-fig. 17 0, a). These are followed 
by a series of long tapering laminae and sulci (text-fig. 17 C, 6) 
converging towards, and ending on, the valiums of the lateral 
vallate papillae, and they are also convex forwards. These are 
succeeded by a number of laminae separated by sulci which are 
all parallel to one another (text-fig. 17 0, c). Most of the 
laminae are traversed by secondary sulci. The measurements, etc., 
are shown as follows : — The right organ is T4 cm. long, and has 
Pitoc. Zool. Soc. — 1921, No. XX. 20 
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11 laminae and 12 sulci. The left organ is T4 cm. long, and has 
9 laminae and 10 sulci. 

The ventral papillary zone (text-fig. 17 B, cl) is wide anteriorly 
and narrow posteriorly, and its papillae have the usual arrange- 
ment. 




The tongue of Cer copith ecus preussi. 


The Freual Lamella (text-fig. 17 B, e). 

The triangular frenal lamella has a bifid apex, and a plain 
upper surface. Its edges, which extend postero- laterally as far 
back as the level of the middle of the lateral organs, are fused 
posteriorly with the under surface of the tongue. They have 
pointed processes anteriorly and tubercles posteriorly. In no other 
species of Cercop>ithecus did I find such long, sharp processes. 

The median ventral sulcus is narrow and deep anteriorly, but 
widens out posteriorly. It lodges a crest derived from the 
frenum (text-fig. 17 B ,/). 

In the fresh tongue the vessels on the base were seen, and they 
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resembled the condition which I have already described and 
figured for Macacus ( 10 ). 

The outstanding features are. therefore, the great length of 
some of the laminae of the lateral organs, and the sharp processes 
on the frenal lamella. 

Sykes’s Cercopitheque ( C . albigidaris) has an entire, oval, un- 
divided lamella (text-fig. 20 D). Owen ( 15 ) described a vallate 
triangle. 

THE MONA GEOUP. 

Species examined : 1. C. burnetti (two examples). 

2. C. mono, ( two examples). 

I did not observe any pigmented forms in this group. 

Burnett’s Cercopitheque (C. burnetti ). 

Habitat : West Africa. 

When the tongues were examined fresh they did not exhibit 
the vessels running between the base and the vallate papillae. 

Measurements . — Total length 3*2 cm.; length of the oral part 
2*5 cm. ; length of the pharyngeal part *7 cm. ; width between the 
lingual attachments of the palato-glossal folds 1*5 cm. 

The apex and lateral borders are the same as in C. preussi, and 
the same structures are absent. 

The Cirnumvallate Papillce (text- fig. 18 I)). 

The vallate triangle has an acute or obtuse vertical angle. 
It lodges many conical and a few fungiform papillae. 

The three papillce, especially the posterior one, are prominent, 
and the latter appears as if it had been pushed through the 
vallum, thereby stretching it. All are granular, the fossce are 
well-mn,rked, and the valiums look like clear zones. 

The Fungiform Papillce . 

The fungiform papillce are the same as in C. preussi, but are 
more numerous at the sides. None are overlapped by conical 
papillae. 

The Conical Papillce. 

The arrangement is similar to that of C.preussi. Most of them 
are cylindrical, and each one is surrounded by a zone of inter- 
papillary dorsum (text-fig. 18 C). Their surfaces are granular, 
and there are few points. 

A few orifices of ducts are present on the base of the tongue. 

The Lateral Organs (text-fig. 18 E, F, «fc G). 

The sulci are narrow, and the lamina) lie on both dorsum and 
lateral borders (L B.) All the sulci and laminae are convex 
forwards, and secondary grooves traverse the latter. The right 
organ is *65 cm. long, and has G laminae and 7 sulci. The left 
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organ is '7 cm. long, and has 5 laminae and 6 sulci. None of 
them reach near the valiums of the lateral vallate papilla?. False 
folds of mucosa (a) may be present. The laminae are flat on 
plan (G). 

Text-figure 18. 



The tongue of Cercopithecus burnetii. 


The Frenal Lamella (text-fig. 18 B). 

The triangular lamella has an entire apex, and its edges are 
devoid of tubercles and processes. 

The inferior surface is otherwise similar to that of C. preussi. 
When the dorsum is examined by the naked eye it has a finely 
nodulated surface as in (7. preussi , and the lens reveals how the 
interpapillary dorsum forms zones round the conical papillae 
(text-fig. 18 C). 
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The Mona Cercopitheque ( C . mona). 

Habitat: West Africa. 

The fresh tongues did not reveal the vessels running between 
the base and the vallate area. 

The following measurements refer to an adult specimen : — 
Total length 3*5 cm.: length of the oral part 2*9 cm.; length of 
the pharyngeal part *6 cm. ; width between the lingual attach- 
ments of the palato-glossal folds 1*9 cm. 

One of my specimens (adult) has an apical notch whence a 
median sulcus runs back for 1-05 cm., but the young specimen 
has neither. In other respects, however, the apex and lateral 
borders have the same characters, and the lateral parts of the 
dorsum have the same clusters of fungiform papillae as in 
C. burnetii . 

Text- figure 19. 



g.TT 


The tongue of Cercopithecus mona. 


The Circumvallate Papillae (text-fig. 19 C, T), & E). 

The vallate triangle is isosceles. The three papilla, especially 
the posterior one, are prominent as in C. burnetii. One tongue 
has a finely-granular posterior vallum, but the latter is coarsely 
nodular in my other specimen (text-fig. 19 D). Within the 
vallate area there are more fungiform papillae than in C. burnetii. 
The anterior papillae are oval, but the posterior one is circular, 
Munch (8) described a vallate triangle. 
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The Fungiform Papillce (text-fig. 19 A & F, f.p.). 

On the middle of the oral part of the dorsum the papilhe are 
small, but those on the lateral parts are large and prominent. 
The apical cluster contains many large ones. They are hemi- 
spherical or umbilicated, and none are overlapped by conical 
papillae. 

Text-figure 20. 








C. patas. 


The f renal lamellae of the Cercopitheques. 


The Conical Papillce. 

The conical papillae have the usual arrangement, but the 
posterior rows of the oral part of the dorsum are less oblique 
than in most species of Cercopilhecus. They are surrounded by 
zones of interpapillary dorsum (text-fig. 19 B). They also have 
the usual distribution according to size, and the points run in 
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the usual directions. The papillary bodies are flat or cylindrical, 
and the number of points per papilla varies. 

Glands and Lymphoid Nodules (text-fig. 19 A, a). 

At the sides of the epiglottis there are prominent nodular 
masses Avitli a feAv minute orifices of gland-ducts and pits. 

The Lateral Organs (text-fig. 19 F &G). 

The lateral organs lie on the lateral borders (l.b.) and inferior 
surface. They consist of short, broad, furroAved laminae separated 
by short, wide sulci. The laminae do not project (text-fig. 19 G). 
The right organ is 1*45 cm. long, and has 9 laminae and 10 sulci. 
The left organ is 1*3 cm. long, and has 7 laminae and 8 sulci. 

The Frenal Lamella (text-fig. 20 A & B). 

The apex is entire and reaches - a point 3 mm. from the apex of 
the tongue in my adult specimen, and 2 mm. in my young one 
It is pointed or rounded. The edges reach as far back as the 
middle of the lateral organs. 

THE PATAS GEOUP. 

Species examined : C . patas ; G . pyrvhonotus . 

The Patas Cercopitheque (C. jxitas). 

Habitat : West Africa. 

Three specimens ivere examined, and the folloAving measurements 
refer to the largest one: — Total length 4*8 cm.; length of the 
oral part 4*3 cm. : length of the pharyngeal part T) cm.; width 
between the lingual attachments of the palato-glossal folds 1*9 cm. 

In tAvo examples the tongue is yelloAvish-broAvn in colour, but 
in one it is unpigmented. The apex and lateral borders are 
similar to those of the preceding forms, except that the apex has 
a median notch as in 0 . mona. There is no median dorsal sulcus, 
and the structures mentioned on page 278 are absent. 

The Circumvallate Papillae (text-fig. 21 A tfc F to I). 

Three papillary patterns are present in my three examples : — 

Specimen No. 1.— The three vallate papillae form an isosceles 
triangle Avith an acute vertical angle. All are prominent, 
especially the posterior one ; they are circular on plan and conical 
on elevation, the broad ends of the cones projecting beyond the 
valiums (text-fig. 21 A, H, <fc F). All have granular surfaces. 

The A x allate area contains several prominent fungiform papillae, 
and is roughened by conical papillae. . 

Specimen No. 2. — Four vallate papillae form a Y. On the left 
limb, including the posterior papilla, there are three, but the lignt 
limb has only two (text-fig. 21 I). The mid left papilla is small. 

Specimen No. 3. — Six papillae are arranged in the form of a V, 
each limb of which has three elements, The most anteiioi 
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papilla of each limb is large, and the middle one is small. The 
left posterior papilla is large, and the right one is small, but 
both stand on the summit of a common elevation (text-fig. 21 G). 


Text-figure 21. 



nAfOrtA br\ ™ 

a. h. c. d. e. i\ g. h. / M. 

The tongue of Cercopithecus pcttas. 

I). Ventral surface of an adult specimen; C. Ventral surface of 
a young specimen. Other letters in text. 

This specimen is an example of a double-pair type greatly modified 
by the addition of small papillte, 
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The Fungiform Papillce. 

The fungiform papillae stretch right across the dorsum, but 
have the usual arrangement in clusters and rows. 

All of them have granular surfaces and are hemispherical, 
bossed or collared. Those which are included within the vallate 
area may be mistaken for vallate papillae, but a careful examina- 
tion reveals the absence of fossae and valiums. 

There is a variable amount of overlapping or concealment by 
long conical papillae (text-fig. 21 M, i), especially in the case of 
the fungiform papillae within the vallate triangle where the 
conical papillae form prominent processes. 

The Conical Papillce (text-fig. 21 L & M). 

The conical papillae have the usual arrangement in clusters and 
rows, and their disposition according to size takes the usual form. 
Their points, however, face in all directions. 

Most of them are filiform and make the dorsum shaggy, but 
not to such an extent as in C. cethio]is . The points form rows, 
and between them one can see strips of interpapillary dorsum 
(text-fig. 21 D & E). The number of points to each papilla 
varies greatly from one to a brush work. 

The Lateral Organs (text-fig. 21 J, a, 6, c, & Iv). 

The appearance presented by the lateral organs differs greatly 
from those of C. yreussi and C. burnetii . The sulci are wide, so 
the laminm, which are small and rounded, appear like a row of 
small oval bodies. Each lamina is traversed from without 
inwards by a broad, shallow, secondary sulcus, and a row of 
conical papillce runs backwards and inwards across the dorsum 
from the inner end of each ridge. The measurements, etc., are 
given as follows : — 


Or gem. Length. Lamince. Sulci . 

Right 1*25 cm. 10 11 

Left 1*5 „ 9 10 


The organs may appear as straight rows or curved lines (text- 
fig. 21 J, b & c). 

The Frencd Lamella (text-fig. 21 B & C; 20 G). 

The apex is bifid, and the halves taper from a broad base. The 
plain edges run postero-laterally to the level of the middle of the 
lateral organs. The points are rounded or sharp, and may or may 
not be equal in size. 

Plicce Fimbricitce (text-fig. 2 1 B & C a). 

Plicae are absent in all my adult specimens, but are present in 
the young one, so they may disappear as age advances. They begin 
anteriorly at the level of the apex of the free part of the frenal 
lamella, and run postero-laterally for 1*8 cm. The mucosa 
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between them is more smooth and polished than that of the rest 
of the inferior surface of the tongue. 

The median ventral sulcus contains a median crest, which, 
however, is narrow. 

The Nisnas Cercopitheque (C. pyrrhonotus). 

Habitat : Sudan. 

Mr. Pocock’s sketch shows an oval lamella with two apical points 
(text-fig. 20 G). It is very similar to that of G. patas. 

THE iETHIOPS GROUP. 

Species examined : C. cethiops ; G . sabceus ; G. tantalus ; 

G. rufoviridis . 

The only pigmented specimen observed is my young one of 
G. tantalus. 

The Abyssinian Cercopitheque ( G . cethiops). 

Habitat : Sudan. 

Measurements. — Total length 4*3 cm. ; length of the oral part 
3*5 cm. ; length of the pharyngeal part *8 cm. ; greatest width 
1*8 cm. These figures refer to the largest of five examples. 

The apex has no mesial notch, no dorsal sulcus is present, 
and the structures mentioned on page 278 are absent. The whole 
dorsum is very rough. 

The Gircumvcdlate Papillce. 

Three small plane or umbilicated papillae are arranged in the 
form of an isosceles triangle with an acute vertical angle. They 
are surrounded by prominent conical papillae which may conceal 
the fossae and valiums, or be a little distance from them. The 
two-pair type of vallate papillse is rare (1 in 5). 

The Fungiform Papillce. 

These stretch right across the dorsum and have the usual 
arrangement, but many are concealed by the long conical papilla; 
(text-fig. 22 C). All are hemispherical, smooth and polished, and 
some have a small central pit. 

The Conical Papillce. 

The arrangement cannot be made out easily as their long and 
numerous points conceal the papillary bodies and interpapillary 
dorsum. Their distribution according to size is typical, however. 
All are filiform and have one or more points. 

Lymphoid Nodules. 

There are many large nodules, and several large duct orifices 
are visible in some specimens. 
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The Lateral Organs . 

The sulci are wide, but not to such an extent as in C.patas , so 
the lateral organs appear to be composed of a row of small bodies 
each of which is furrowed. These are not, however, so prominent 
as in C. patas. 

The measurements , etc., are given as follows : — 


Organ. Length. Ridges. Sulci. 

Right 1*5 cm. 9 10 

Left 1*2 „ 8 9 


Text-figure 22. 



The tongue of Cercopithecus cethiops. 

The Frenal Lamella (text-fig. 22 B). 

The triangular frenal lamella has an entire apex, and smooth 
plain edges which are free throughout their entire length. 

The Median Ventral Sulcus . 

The sulcus is short and opens into a wide triangular space. It 
lodges a small median crest. 

The Green Cercopitiieque ( C . sahceus). 

Habitat : Sierra Leone. 

Several authors have described the patterns exhibited by the 
vallate papilke. Mayer (7) described four pairs of papilla?, and 
Munch (8) recorded the two-pair form ; he also mentions cases in 
which there were three papilke with an additional small papilla 
on each limb of the Y. In six cases I observed the two-pair 
type. 

Measurements of my largest specimen : — Total length 4*9 cm. ; 
length of the oral part 3*9 cm.; length of the pharyngeal part 
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•1 cm. ; width between the lingual attachments of the palato- 
glossal folds 2 cm. 

The apex hns a mesial notch, and it and the lateral borders are 
covered with fungiform papillae which are more numerous and 
prominent than in the species already described. The structures 
mentioned on page 278 are absent. 

The Circumvallate Papillae . (text-fig. 23 E & F). 

Four vallate papillae are arranged in two pairs — anterior and 
posterior. The former correspond to the lateral papillae of the 
triangular type, and the latter occupy the position of the posterior 
papilla. The posterior papillae are close together (text-fig. 23 E). 



A @J2H O.Q 

<3. b. c. d e. /f y. h . 

The tongue of Cercopithecus sabceus. 

The anterior papillae are surrounded by clear, smooth valiums. 
The posterior valiums are similar to the anterior ones, or are very 
prominent and crowded with conical papillae (text-fig. 23 F). 

The vallate area contains many conical and a few fungiform 
papillae. The former vary greatly in size, and they were very 
large in a young specimen which I examined. 

The papillae vary greatly in their degree of projection (text- 
fig. 23 E), 
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The Fungiform Papillce (text-fig. 23 G). 

Fungiform papilke are absent from the centre of the dorsum, 
and do not form a cluster in front of the vallate papillae. In this 
respect the tongue resembles those of (7. preussi , C. burnetii , and 
C. mona , and differs from that of C. cethiops. They form, there- 
fore, a papillary zone on which they have the usual arrangement. 
Some are smooth and glistening, others are granular, and all are 
hemispherical or cylindrical in shape. 

The Conical Papillce (text-fig. 23 IT). 

Conical papillae make the entire dorsum rough, but not to such 
a degree as in C. paias and G. cethiops. They have the usual 
arrangement in clusters and rows, and the direction in which 
their points run is typical. Between the rows there are strips of 
interpapillary dorsum . 

None of them overlap the fungiform or vallate papillae. 

When they are examined through a lens it is seen how the 
papillae vary greatly in shape and appear flattened out. The 
surface may be plane or excavated (text-fig. 23 H), and one or 
more processes are present. 

The Lateral Organs (text-fig. 23 D). 

The lateral organs consist of a series of short laminae and sulci 
convex forwards. Each ridge is bisected by a longitudinal 
sulcus. The measurements, laminae, and sulci are shown as 
follows : — 

Organ, Length . Lamince. Sulci. 

Right 1*6 cm, 8 9 

Left 1-5 „ 5 6 

The ridges decrease in size from before backwards, and the 
lateral vallate papillae are level with the posterior lamina?. 

Ijymphoid Nodules and Glands (text-fig. 23 A, a). 

Prominent lymphoid nodules are present on the base of the 
tongue, and a number of orifices are visible. 

The Frenal Lamella (text-figs. 23 B a & C a). 

The frenal lamella is triangular and entire or bifid, being divided 
in the latter (text-fig. 23 B, a) into large left and small right 
parts. The edges are devoid of processes and tubercles and 
extend almost to the posterior fissures and laminae of the lateral 
organs. 

The Frenwn. 

The frenum occupies the whole of the median ventral sulcus 
as a ridge, and the part stretching from the sulcus to the upper 
surface of the frenal lamella is very short, as in all Gercopithecida?. 

Plicce fimbriatce are absent, even in the young specimen. The 
animal was older, however, than my young 0 . patas in which 
plica? are present. 
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The Tantalus Cercopitheque ( C . tantalus). 

Habitat : Nigeria. 

Measurements. — Total length 4*6 cm. ; length of the oral part 
4 cm. ; length of the pharyngeal part *6 cm. ; width between the 
lingual attachments of the palato-glossal folds 2 cm. 

The apex and lateral borders are the same as in C. sabceus, and 
there is no median dorsal sulcus. 

The Circumvallate Papilla. 

Four vallate papillae are arranged in the two-pair type, but the 
elements of the posterior pair are more widely separated than in 
C. sabceus. The left papillae are oval and all the others are 
circular on plan. In some specimens both posterior papillae are 
circular (text-fig. 24 K ). 

The valiums of the anterior pair are clear zones, or have the 
appearance of nodulated and granular bands (text-fig. 24 C), and 
those of the posterior papillae are raised, as in G. sabceus (text- 
fig. 24 D), but are not so thickly crowded with conical papillae. 
All the papillae project beyond the valiums, and they are conical 
on elevation, with the broad ends free (text-fig. 24 L). 

The Fungiform Papillae (text-fig. 24 E). 

The fungiform papillae are placed on a zone round the anterior 
two-thirds of the dorsum, and they are arranged thereon in the 
typical manner. On the lateral borders they form a row of 
prominent bodies. They have, therefore, the same appearances 
as in C. sabceus. 

They are hemispherical, cylindrical or lobulated, and their 
surfaces are smooth or granular. 

The Conical Papilla (text-fig. 24 F k. G). 

The conical papillae have the usual arrangement, the common 
distribution according to size, and the typical mode of direction 
of the points. Through the lens they appear very similar to those 
of C. sabceus , but the additional forms are shown in text- fig. 
24 F & G. Between the different rows the strips of inter- 
papillary dorsum are visible. 

Lymphoid Follicles. 

Several lymphoid follicles and duct orifices can be seen on the 
base of the tongue. 

The Lateral Organs (text-fig. 24 H). 

The lateral organs resemble those of C. 2 weicssi. They consist 
of a series of lamina? and sulci running from behind forwards 
and inwards, and each of the former is traversed by a secondary 
sulcus. The whole organ diminishes in size from before back- 
wards. Behind them are folds of the mucosa. The laminae do 
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not touch the lateral vallate papillae as in C. 2 ^eussi, but are 
separated from them by a papillary zone. 

The measurements, ridges and laminae are shown as follows : — 
The right organ is 1 cm. long, and has 5 laminae and 9 sulci. 
The left organ is T2 cm. long, and has 8 laminae and 6 sulci. 
In a second specimen there are 9 laminae and 10 sulci in each 
organ. 

Text-figure 24. 




The tongue of Cercopithecus tantalus. 


The Frenal Lamella. 

The triangular frenal lamella has a bifid apex and cremated 
edges running backwards as far as the lateral organs. 

No plica? Jimbriatce are present. 
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The Mozambique Ceucopitiieque (C. rufoviridis). 

Habitat: Mozambique. 

The tongue, which is widest between the anterior limits of the 
lateral organs, has the following measurements : — Total length 
4*6 cm.; length of the oral part 3*8 cm.; length of the pharyngeal 
part *8 cm. ; greatest width T8 cm. These figures refer to the 
larger of two specimens. 

The apex and lateral borders are similar to those of C. sabceus 
and C. tantalus. 

The Gircumvallate Papillae. 

There are two pairs of vallate papillae — anterior and posterior — 
and the posterior elements are close together. All are circular, 
prominent and granular, the fossae are well-marked, but the 
valiums are not easily distinguishable from the surrounding 
dorsum. In my second specimen small papilke lie between the 
four large ones of the double pair. 

The Fungiform Papillce. 

Fungiform papilla? are absent from the centre of the dorsum, so 
they form a papillary bounding zone. The apical cluster is large, 
and the oblique posterior rows are close together. The former 
set contains large papillae. On the inferior surface the apical 
papillae form a prominent cluster, but there is a single row of 
papillae posteriorly. 

All are hemispherical, smooth and polished, and none are over- 
lapped by conical papillae. 

The Conical Papillce. 

The papilke have the typical arrangement in rows and clusters. 
Most of them have cylindrical bodies surrounded by a zone of 
interpapillary dorsum, and they give the tongue a sago-grain 
appearance. 

The Lateral Organs. 

Deep sulci separate short, flat laminae. The right organ is 
1 cm. long, and has 7 laminae and 8 sulci. The left organ is 
1*2 cm. long, and has 5 laminae and 6 sulci. 

A few orifices of gland ducts and pits are present on the base of 
the tongue. 

The Frenal Lamella. 

The triangular lamella has a bifid apex, and its smooth edges 
extend back to the anterior limits of the lateral organs. 

The median ventral sulcus is shallow' and triangular. 

The Vervet Oercopitheque (0. pygerythrus or lalandii) has a 
long, narrow, bifid lamella (text-fig. 20 F). 
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THE DIANA GROUP. 

Tuckerman ( 11 ) has described the tongue of G . clictna and 
pointed out that it has a vallate triangle. He states that it has 
no f renal lamella, but does not explain whether the tongue was 
carefully removed. The lamella is easily cut away unless great 
care is taken in removing the tongue. 

THE PETAURISTA GROUP. 

Munch ( 8 ) has pointed out that the tongue of G. petanrista has a 
triangular vallate area. 

Mr. Pocock’s sketch of the tongue of Schmidt’s Cercopitheque 
( G . schmidti) has a conical, or oral, undivided frenal lamella 
(text-fig. 20 E). 

Summary of the Tongues of the Species of Cercopithecus. 

1. The tongues are conical or spatulate. 

2. Apical notches and median dorsal sulci are variable. 

3. The foramen caecum, lytta, and Apical Gland of Blandin 

are absent. 

4. Plicae fimbriatse are absent in the adult, but may be present 

in the young animal, as Heniker described in the Gorilla 
and Gibbons. 

5. The lateral organs appear as flat laminae and sulci, or as 

rows of oval bodies. 

6. The vallate papilla? form a Y, T, triangle or double-pair 

arrangement, and it must be stated that the type described 
in each species is the commonest in a large series of 
examples which were examined by me or recorded by 
others. 

7. The frenal lamella has an entire or bifid apex. 

8. Fungiform papilla? form a dorsal bounding zone or stretch 

across the whole dorsum. 

9. It is not possible to group the Cercopitheques by the nature 

of the tongues as one can by their external characters, 
and I have arranged them in their zoological series to 
show this. Most of the species in the iEthiops Group 
have a double-pair of vallate papillae, but others have the 
triangular type, and that is as far as one can go. 

10. Some examples of G. patas and G. tantalus are pigmented. 

Genus Macacus. 

The Rhesus Macaque (if. rhesus). 

Habitat : India. 

Tuckennan ( 11 ) has briefly described the tongue, and most of 
his account deals with the gustatory papilla?. He has described 
Proc. Zool. Soc, — 1921, Ho. XXI. 21 
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a vallate triangle, but I only observed that form once in fifty-eight 
cases. I give the following measurements as those of my largest 
specimen Total length 5*4 cm. ; length of the oral part 4*7 cm. ; 
length of the pharyngeal part *7 cm. ; width between the anterior 
limits of the lateral organs 2*3 cm. 

The rounded apex and the lateral borders are the same as in 
C. preussi , and the structures mentioned on page 278 are also 
absent. 

The Circumvcdlate Papillce. 

In fifty-eight, examples I observed three papillary patterns 
which are described as follows : — 

Specimen j\ t o. 1 (type present in fifty-six examples) : — There 
are two pairs of vallate papilla, and the members of the posterior 
pair lie close together, but their relative positions differ (text-fig. 
25 C, D, G). The fossa* are well-marked, and those of the 
anterior pair have recesses at their anterior and posterior poles 
(text-fig. 25 J). The fossae of the posterior pair have no such 
recesses. All the valiums are prominent and granular. 

Yon Ebner has published an illustration of the histology of 
the posterior papillae (14). 

Within the vallate area there are both conical and fungiform ' 
papillae. 

Specimen JS T o. 2 (type observed only in one case) : — Three 
vallate papillae form an isosceles triangle, the posterior papilla of 
which is oval. The sides are filled in by ridges of the mucosa. 
"Within the vallate triangle there is a triangle of fungiform 
papillae (text-fig. 25 E). 

Specimen J\ r o. 3 (occurring once) : — Five papillae form a Y with 
the apex behind. The three terminating papillae are large and 
prominent, and the middle papillae of the limbs are small, but 
prominent. All the fossae and valiums are well-marked, and the 
vallate area contains Y-shaped rows of fungiform papillae 
(text-fig, 25 F). 

The Fungiform PapiUce (text-fig. 31 A). 

The entire oral part of the dorsum is covered by fungiform 
papillae, but these have the usual arrangement in clusters and 
rows. Occasionally, however, they may be absent from the centre 
of the dorsum. They are small, but prominent, on the lateral 
borders, and form a well-marked cluster behind the apex on the 
inferior surface. 

Tuckerman (11) has shown that the apical papillae have well- 
developed taste-buds. 

The Conical PapiUce (text- fig. 31 B). 

The conical papillae have the usual arrangement, but the close 
aggregation and mutual compression of the elements somewhat 
obscure the pattern. They have one or more points which are 
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directed in the visual manner. The inter-papillary dorsum forms 
strips (text-fig. 25 M & 1ST). 

On the base of the tongue the glands and lymphoid nodules 
form elevations of different sizes, and a few minute orifices of 
ducts and pits are present. 

The Lateral Organs (text-fig. 25 K & L). 

The laminae and sulci are short and either straight or convex 
forwards. The laminae are mostly traversed by secondary sulci, 
and the main sulci vary in width. The left organ is IT cm. Ions*, 


Text-figure 25. 



The tongue of J facacus rhesus. 

and has 8 laminae and 9 sulci. The right organ is 1*2 cm. long, 
and has 11 laminae and 12 sulci. At each end of each organ 
there are small folds of mucosa. 

The Frenal Lamella. 

The triangular lamella has a bifid apex, and the upper surface 
of the free part is devoid of sulci. The edges, which extend 
postero-laterally as far as the anterior limits of the lateral organs, 
are plain anteriorly and tuberculated posteriorly. 

1 21 * 
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The Common Macaque (M.fascicularis). 

Habitat: Malay States. 

Tuckermaii (11) has briefly described the tongue, and the 
following details supplement his account. Measurements : — 
Total length 4*6 cm.; length of the oral part 3*9 cm.; length of 
the pharyngeal part *7 cm. ; width between the anterior 
extremities of the lateral organs 1*9 cm. These measurements 
refer to the largest of twelve examples. 

The apex and lateral borders are the same as in M. rhesus , and 
the usual structures are absent. 

The variations in the vallate papillae are not so numerous as in 
M . rhesus , but the fungiform and conical papillae are very similar. 
The former are absent from the centre of the oral part of the 
dorsum in most cases, whereas that is the occasional form in 
il/. rhesus. 

Text-figure 26. 



A. 

The circumvallate papillae of Macacus fascicular is. 


The Circumvallate Papillae (text-fig. 26). 

Two types can appear: — 1. There are two pairs of papillae 
whose appearances, and their variations, resemble those of 
M. rhesus. 2. There is an anterior pair of papillae, and a 
posterior cluster of three which stand either on a plane surface 
or on the summit of an elevation. The valiums consist of one or 
more rows of nodules, and may contain fungiform papillae. 

A few minute orifices of ducts and g)its are present on the base 
of the tongue. 

The Lateral Organs. 

The short laminae and sulci are arranged in a straight line or 
in a curve convex downwards. Many of the laminae have small 
secondary sulci. The right organ is *9 cm. long, and has 
6 laminae and 7 sulci. The left organ is *9 cm. long, and has 
5 laminae and 6 sulci. 

Th ef renal lamella is triangular and has a bifid apex. 

The Bonnet Macaque (M. sinicus). t 
Habitat : Continental India. 

Tongues of Bonnet Macaques differ in size and shape. They 
may taper from the palato-glossal folds towards both apex and 
base, or their widest point may be between the anterior 
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extremities of the lateral organs. My largest specimen belongs 
to the latter class and has the following measurements : — Total 
length 6*6 cm. ; length of the oral part 5*4 cm. ; length of the 
pharyngeal part 1*2 cm. ; greatest width 2*4 cm. 

The apex is rounded, has. no mesial notch, and bears conical 
and fungiform papillae, but the latter are neither numerous nor 
prominent. The fungiform papillae on the lateral borders and 
inferior surface are also insignificant and few in number. 

The following structures are absent : — mesial dorsal sulcus, 
dorsal ridges, foramen caecum, lytta, and Apical Gland of Blandin 
or hfulin. 


The Circumvallate Papillce. 

The vallate papillae are arranged in the form of the letter Y or 
Y, and I subjoin detailed descriptions of the vallate areas of 
three specimens. 

Text-figure 27. 
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The vallate papillae and lateral organs of Macacus sinicus. 


Specimen No. 1 : — -The vallate papillae form a V, with the angle 
posterior. Each limb has two papillae, so, including the posterior 
papilla, there are five altogether. Each papilla is circular and 
prominent, its fossa is well-marked, and its vallum appears as a 
clear zone. On examination through a lens the papilla) and 
valiums appear granular. The middle papilla of the right limb 
is displaced mesially, and there is a fungiform papilla between the 
two mesial papillae, so a false appearance of a Y is produced 
(text-fig. 27 A). 

Specimen No. 2 : — The papilla) also form a Y, but the limbs 
differ greatly. Those of the left limb are close together, but the 
mesial papilla of the right limb lies close to the posterior 
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papilla (text-fig. 27 B). All but the posterior papilla are 
circular ; the fossae are plain and the valiums appear as clear 
zones. The posterior papilla is compound, and consists of two 
elements included within the same fossa. The right element is 
reniform, and the left one is oval. These two elements may 
represent a process of fusion of two elements of a posterior pair. 
If that be the case we may consider a single vallate papilla as the 
ultimate stage. 

Specimen No. 3 : — Six papillae form the letter T. The hori- 
zontal limb consists of five elements, and the vertical limb 
consists of the middle horizontal papilla and one posterior papilla 
(text-fig. 27 C). All are circular, prominent, and granular. 

The Fungiform Pcqrillce (text-fig. 31 A). 

Although fungiform papillae are scanty in the centre of the 
dorsum, they cover the entire oral part. They do not form, 
therefore, a wide dorsal papillary zone, and they have the usual 
arrangement in clusters and rows. 

They are hemispherical or globular, and their edges may be 
overlapped by conical papillae. 

On the inferior surface they are clustered round the apex, but 
farther back they form a single chain. 

The Conical Papillae (text-fig. 31 B). 

The conical papillse have the usual arrangement in rows and 
clusters, and the usual distribution according to size. Those 
lying between the posterior vallate papillse are large and 
well-marked. 

They belong to the cylindrical and filiform series and have one 
or more points. 

Lymphoid Tissue and Glands. 

The glands and nodules on the base are well-marked, and 
several small orifices are present in front of the epiglottis. 

The Lateral Organs. 

The descriptions given belov T of the lateiM organs of three 
examples correspond respectively to the three specimens whose 
vallate papillse have already been described. 

Specimen No. 1 (text-fig. 27 D) : — A series of short laminae 
commence on the sides of the tongue, taper on the dorsum and run 
towards the lateral vallate papillse, and are separated in the latter 
situation by wide shallow sulci. Many of the laminae, which are 
convex forwards, are travel sed by secondary sulci. Some of the 
outer borders are rounded, but others merge into the under 
surface of the tongue. The right organ is *9 cm. long, and has 
13 laminae and 14 sulci. The left organ is 1 cm. long, and has 
12 laminae and 13 sulci. At either end there are small folds of 
mucosa. 

Specimen No. 2 (text-fig. 27 E): — The short, rounded, furrowed 
laminae are separated by wide primary sulci. The right organ is 
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1*4 cm. long, and has 10 laminae and 11 sulci. Ihe left organ is 
1-3 cm. long, and has 9 lamina) and 10 sulci. 

Specimen Xo. 3 (text-fig. 27 F) The laminae and sulci are 
short and convex forwards, and the latter look like senes or 
short incisions into the lateral borders of the tongue.. Ihe light 
organ is *8 cm. long, and has 12 laminae and 13 sulci. The left 
organ is *7 cm. long, and has 11 laminae and 12 sulci. 

The F renal Lamella . 

The f renal lamella is triangular. The apex expands and is 
either rounded and entire, or pointed and bifid. The edges 
extend postero-laterally almost to the posterior ends of the lateral 
organs. 

The Toque Macaque (ilf. pileaius). 

Habitat. Ceylon. 

The spatulate tongue has the following measurements : — Total 
length 4-7 cm. ; length of the oral part 3*9 cm. ; length of the 
pharyngeal part *8 cm. ; width between the lingual attachments 
of the palato-glossal folds 1*7 cm. 

The apex and lateral borders are the same as in 17. rhesus , and 
the same structures are absent. 


® © 


A. 


Text-figure 28. 
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Tlie vallate papillae and lateral organs of JHacacus pileatus. 


The Gircumvallate Papillae (text-fig. 28 A). 

The isosceles vallate triangle has an obtuse vertical angle ; the 
two anterior papilla are small, but the posterior one is large and 
oval. The fossm are well-marked, and the valiums are clear, 
prominent zones. Within the vallate triangle there are both 
conical and fungiform papillae. 

The conical and fungiform papillae have the usual arrangement, 
but the latter are large anteriorly and small posteriorly. Large 
clusters of fungiform papillae are present behind the apex and in 
front of the lateral organs on the inferior surface. . 

Few orifices of gland ducts are present on the base of the 
tongue. 

Th efrenal lamella has a bifid apex and plain sides. 

The Lateral Organs (text-fig. 28 B & C). 

The laminae and sulci are all short, and are either straight or 
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bent with the angles directed forwards. The right organ is 
1 cm. long, and has 8 laminae and 9 snlci. The left organ is 
IT cm. long, and has 9 lam ins and 10 sulci. At the anterior 
extremities are fungiform papillae {a) and false folds (6), the true 
laminae and sulci being shown at c. The organs are flat on 
elevation (0). 

The Pig-tailed Macaque ( M . nemestrinus). 

Habitat : East Indies and Malay States. 

Measurements . — Total length 8*4 cm.; length of the oral part 
7*3 cm.; length of the pharyngeal part IT cm.: width between 
the lingual attachments of the palato-glossal folds 2*7 cm. 

The apex and lateral borders are the same as in M. rhesus , and 
the same structures are absent. 

Text-figure 29. 



A. 


Tlie vallate papillae (A) and lateral organs (B) of Macacus nemestrinus . 

The Circumvallate Papillae (text-fig. 29 A). 

Seven papillae are arranged in the V-type. All are very pro- 
minent, the fossae are clearly defined, and the valiums form well- 
marked zones. In this formation my specimen resembles that of 
M finch (8), but differs from Mayer’s example (7) in which there 
were four vallate papillae. The vallate area contains both conical 
and fungiform papillae. In my second specimen the apical papilla 
is replaced by three papillae deeply sunk within the common 
fossa. It is unusual to have the three papillae of a cluster deeply 
recessed ; they are usually prominent. 

The Fungiform Papillae (text-fig. 31 A). 

The distribution is the same as in M. rhesus , but they are not 
so numerous in the centre of the oral part of the dorsum. They 
are very numerous behind the apex and in front of the vallate 
area. The ventral apical cluster is also large, but the posterior 
part of the ventral papillary zone has few papillae. 

The Conical Papillae (text-fig. 31 B). 

The arrangement of the papillae and inclination of their points 
take the usual form. 

The papillary bodies are flat, conical or cylindrical, and the 
number of points is variable. 

A few minute orifices of gland ducts and pits are present.* 
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The Lateral Organs (text-fig. 29 B). 

The short, wide sulci, which run forwards and upwards, 
separate flat, furrowed laminae. The right organ is 1*4 cm. long, 
and has 11 laminae and 12 sulci. The left organ is 1*2 cm. long, 
and has 10 laminae and 11 sulci. 

The apex of the triangular frenal lamella is slightly cleft and 
rounded. 

I have not observed the row of glandular bodies under the 
tongue described by John Hunter (16). 

The Stump-tailed Macaque (M. sp>eciosus). 

Habitat: Burmah. 

Measurements . — Total length 5’ 8 cm.; length of the oral part 
4’7 cm.; length of the pharyngeal part IT cm.; greatest width 
2*6 cm. 

The apex has a mesial notch. The lateral borders have the 
usual characters, and the structures mentioned on page 278 are 
absent. 

Text-figure 30. 



A. 

The vallate papillae and lateral organs of Macacus speciosus. 

The Circumvallate Papillce (text-fig. 30 A& B). 

Four vallate papillm are arranged in the V-type. Including 
the posterior papilla, the right limb has three elements, but the 
left one has only two. The left anterior papilla is round and 
umbilicated, the fossa is clearly marked, and the vallum is flat 
and granular. The right anterior papilla is oval, granular, and 
recessed, the fossa is clearly marked, and the vallum appears as 
a prominent circular band. The posterior papilla is large and 
prominent ; it has a central club-shaped papilla, and is surrounded 
by a lobulated vallum. 

The Fungiform Papillce (text-fig. 31 A). 

The fungiform papilke are neither numerous nor prominent, 
but the}^ stretch right across the dorsum. They have the usual 
arrangement in clusters and rows. On the lateral borders and 
inferior surface they are discrete. The} r are hemispherical or 
pedunculated, and none are overlapped by conical papillse. 

The Conical Papillce (text-fig. 31 B). 

Their arrangement and disposition according to size and 
direction of their points follow the usual plan, and the inter- 
papillary dorsum appears in the form of strips. There is no 
great variation in their types. 
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2 he Lateral Organs (text-fig. 30 C). 

The lateral organs appear as rows of short, furrowed, fiat 
laminae separated by wide sulci. The rows may form a straight 
line, or be convex downwards. The right organ is T7 cm. long, 
and has 13 laminae and 14 sulci. The left organ is T5 cm. long, 
and has 6 laminae and 7 sulci. 

Lymphoid Tissue and Glands . 

On the sides of the base there are many small round eminences 
with central openings, and a few are situated in front of the 
epiglottis. They are more numerous than in any other Macacus 
tongue which I examined, but they do not occupy such a large 
proportion of the tongue as in the Langurs. 

The Frenal Lamella . 

The triangular lamella has a bifid apex, the halves of which 
taper from a wide base. The edges extend postero-laterally as 
far as the middle of the lateral organs. The upper surface of the 
free part is smooth. 

The ventral papillary border is narrow and has few papillae, but 
these have the usual disposition. 

The median ventral sulcus lodges a triangular crest which is 
larger than in all other Primates. 

The Barbary Ape (IT. inuus ). 

Chatin (4) and Munch (8) have described the tongue of M. 
inuus or ecaudatus , and recorded that it has a vallate triangle. 
The latter examined thirteen tongues of Macaque monkeys and 
only found the vallate triangle in this species. 

Text-figure 31. 

- 

a. b. c. d. 


n kft Anno A Sii 0 

a. 6. c. d. e. f! g. h. i j 

The fungiform (A) ancl conical (B) papillae of the Macaques. 

The Philippine Macaque (M. philippinensis). 

Mr. R. I. Pocock has lent me the sketch of the frenal lamella 
which is simply bifid. 

The fungiform papillse (text-fig. 31 A) and conical papillae 
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(texb-fig. 31 B) present a uniformity of types, as shown in these 
figures, in all species. 

Summary of the Genus Macacus. 

1. The vallate papillae are arranged in the triangular, V-type, 

or double-pair formation, and all forms may appear in any 
species if sufficient examples of each are studied, as shown 
in the introduction to this paper, and in the description of 
Macacus rhesus, 

2. The pharyngeal part of the tongue is relatively larger in 

the genus Macacus than in the genus Cercopithecus. 

3. The glandular orifices are, in most cases, like pin-holes. 

They are largest in Macacus speciosus. 

4. The vallate papillae may have recesses at their anterior and 

posterior poles, and in no other genus of the Cercopithecidse 
did I see these. 

5. The f renal lamella is more frequently bifid than entire. 

Genus Cerocebus. 

White- collared Mangabey ( C . athiopicus). 

Habitat: West Africa. 

Measurements. — Total length 4*8 cm. ; length of the oral part 
3’6 cm. ; length of the pharyngeal part 1*2 cm.; width between the 
lingual attachments of the palato-glossal folds 2 cm. ; thickness 
in the vallate area *95 cm. 

The apex is rounded, has a delicate median notch, and is 
roughened by closely-set conical and fungiform papillae, and the 
fungiform papillae on the lateral borders are prominent and close 
together. These lateral papilla? are followed by a row of larger 
oval bodies which compose the lateral organs. 

A fine mesial sulcus runs along the dorsum. 

The Circumvallate Papiillce . 

Three large white circular vallate papillae are arranged in the 
form of an acute-angled isosceles triangle, with the apex posterior. 
They offer a marked contrast to rhe yellow dorsum. 

All the papillae are smooth, polished and glistening, the fossa) 
are well marked, and the valiums appear as clear flat zones. 

The Fungiform Papillce . 

The fungiform papilla? are absent from the centre of the oral 
part of the dorsum ; on the sides they are arranged in clusters 
and rows in the usual manner. 

All are hemispherical, smooth and polished, and there is no 
overlapping by conical papillae. 

The fungiform area is bounded posteriorly by a Y-shaped row 
of papillae running backwards and inwards from the anterior 
extremities of the lateral organs to the middle of the vallate area. 
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The Conical Papillae, 

The conical papillae are arranged in the typical form, and the 
direction of the points takes the usual course. Those on the base 
are large. 

The papillae have cylindrical, conical or compressed bodies, and 
have one or more points. 

At the insertions of the palato-glossal folds there are clusters of 
pedunculated papillae, but histological examination alone reveals 
whether these are conical or fungiform in type. 

Text-figure 32. 


B. 


N. 

-'vrr d. 

The tongue of Cercocebus cethiojpicus. 

Lymphoid Follicles and Ducts , 

On the base of the tongue there is on each side a large cluster 
of lymphoid nodules, and several large ones have orifices of ducts 
or pits. The two masses are separated by the median glosso- 
epiglottic fold. 

The Lateral Organs (text-fig. 32 0 & D). 

On each side of the tongue there is a row of laminae and sulci. 
The latter are short and wide, and the former are small and 
rounded, so the organs look like rows of beads. The laminae are 
smooth, furrowed, or crossed by a ridge, and are single or double 
(text-fig. 32 C, n). 

The measurements, laminae, and sulci are shown as follows : — 


Organ, Length. Ixtmince. Sulci, 

Right 1 cm. 9 10 

Left 1’1 „ 8 9 
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The Frenal Lamella . 

The apex is bifid, and the edges, which are tuberculated 
posteriorly, extend as far as the middle of the lateral organs. 

The ventral papillary zone is widest in front. It has a single 
row of fungiform papillae. 

The structures mentioned on page 278 are absent. 

M finch ( 8 ) has shown that the tongue of the Sooty Mangabey 
(C fuliginosus) has a vallate triangle. 

The White-crowned Mangabey (O. lumdatus). 

Habitat : West Africa. 

Measurements. — Total length 5 cm.; length of the oral part 
4’4 cm. ; length of the pharyngeal part *6 cm. ; width between 
the lingual attachments of the palato- glossal folds 2-3 cm. 

The apex is flat and devoid of a notch. It is very closely 
studded with small fungiform papillae. The lateral borders are 
more rounded than in G. cethiopicics , but their fungiform papillae 
are more numerous, smaller, and arranged in more than one row. 

The usual structures are absent (see page 278). 

Text -figure 33. 



The vallate papilla (A) and lateral organs (B) of Cercocebus lunulatus. 


The Circumvcdlate Papillce (text- fig. 33 A). 

Three papillae form an isosceles triangle with an acute apex, 
but they are not so large nor prominent as in C. cethiopicus. 
Moreover, they are not thrown into prominence by the contrast 
between their white colour and pigment of the dorsum, for 
the tongue is devoid of colour. All are circular and vary in 
protrusion or retraction, the fossae are clearly-cut, but the valiums 
are not prominent. 

The Fungiform Papillce . 

The character and distribution are the same as in C. cethiojyicus, 
but the papillae are smaller and more numerous. 

All the papillae are hemispherical, and their surfaces are 
smooth or granular. 

The Conical Papillce. 

Their arrangement and distribution according to size follow the 
usual plan. 

The papillary bodies are cylindrical, irregular or tapering, and 
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they have one or more points. The interpapillary dorsum appears 
as streaks. 

Glands and Lymphoid Tissue . 

The base of the tongue is nodulated, and a few orifices of gland- 
ducts and pits are present, as in (7. cethiopicus. 

The Lateral Organs (text-fig. 33 B). 

The lateral organs present a very different appearance to those 
of G. cethiopicus , for they do not look like rows of small oval 
bodies. They consist of a series of fiat, furrowed, laminae 
separated by wide primary sulci, and those in the centime of the 
organs are larger than those at the sides. The* right organ is 
IT cm. long, and has 10 laminae and 11 sulci. The left organ is 
IT cm. long, and has 8 laminae and 9 sulci. One of the right 
laminae has three furrows (text-fig. 33 B, a). 

The Frenal Lamella . 

The triangular frenal lamella has a bifid apex, and the plain 
edges extend back as far as the posterior ends of the lateral 
organs. 

The ventral papillary zone maintains an even width, and the 
median ventral sidcus is narrow and deep. 


Genus Tiieropithecus. 

Garrod (6) has pointed out that the Gelada Baboon (T. gelada) 
has a triangular vallate area. 


Genus Papio (='Cynocephalus). 

The Guinea Baboon ( P . sphinx). 

Habitat: ’Africa. 

The conical tongue has the following measurements : — Total 
length 6 cm. ; length of the oral part 4*6 cm. ; length of 
the pharyngeal part 1*4 cm. ; width between the lingual attach- 
ments of the palato-glossal folds 2*6 cm. 

The rounded apex has no notch, and is very thickly clustered 
with very small fungiform papillae. The lateral borders are 
rounded and possess many fungiform papilla? arranged in the 
usual manner. At their posterior ends the lateral organs are 
situated. 

The Circumvallate Papillce. 

Type — double pair. 

The two anterior papillae are large, circular, smooth and 
prominent, the fossae are clearly defined, and the valiums are 
nodulated, Both posterior papillae, of which the left one is the 
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larger, are smooth, oval, and contained within well-marked fossa? ; 
both stand on a nodulated elevation (text-fig. 34). 

Bruch er (3) has figured a tongue with six papilla; arranged 
in the form of a V. 

The Fungiform Papillae, 

The fungiform papillae form a dorsal bounding zone which is 
broad, and they have the usual arrangement thereon. They are 
veiy numerous and prominent, and, with the exception of a 
cluster of small ones in the mid-line behind, they increase in size 
in the usual manner. Those on the lateral borders and inferior 
surface are also numerous, prominent, and close together. 

They are hemispherical or bossed, their surfaces are mostly 
smooth, and none are overlapped by conical papilla? (text-fig. 35). 

The Conical PapiUcB (text-fig. 35). 

The conical papilla? have the usual distribution and the usual 
arrangement according to their size and the direction of their 
points. They have flat or tapering bodies and one or more 
points. Between them the interpapillary dorsum appears as 
strips. 

At the sides of the base of the tongue there are a few small 
orifices of glandular ducts and pits. 

The Lateral Organs (text-fig. 34). 

The lateral organs are confined almost entirely to the lateral 
borders. They consist of a series of wide sulci separating 
lamina? which are short, traversed by secondary sulci, and more 
or less rounded. The organs, therefore, look like rows of small 
oval bodies. The left organ is 1-2 cm. long, and has 9 laminae 
and 10 sulci. The right organ is 1*3 cm. long, and has 8 laminae 
and 9 sulci. 

The Frenal Lamella (text- fig. 36). 

The triangular lamella has a deeply-cleft apex, and the upper 
surface of the free anterior part is smooth. The edges, which 
extend postero-laterally as far as the levels of the anterior limits 
of the lateral organs, bear tubercles and pointed processes 
anteriorly, and are undulating posteriorly. 

The ventral papillary zone narrows from before backwards, and 
is crowded with conical and fungiform papillae arranged in the 
usual manner. 

The median ventral sulcus is narrow and deep throughout its 
entire length, and a ridge passes into it from the upper surface 
of the frenal lamella. No median dorsal sulcus is present 
however, in the fresh tongue. 

Mr. R. I. Pocock has lent me a sketch of the frenal lamella in 
which the apex is divided into two large diverging processes 
(text-fig. 36), 
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The Arabian Baboon (P. hamadrycis). 

Habitat : Arabia ancl Abyssinia. 

The spatnlate tongue has the following measurements : — Total 
length 7*4 cm.; length of the oral part 5*7 cm.; length of the 
pharyngeal part T7 cm.; width between the lingual attachments 
of the palato-glossal folds 2*6 cm. ; width of the anterior third 
2*9 cm. 

The flat apex has no mesial notch, and its papillae are insigni- 
ficant. The lateral borders are rounded, and their papillae are also 
small ; their fungiform papillae are discrete (separate). Bunning 
back from the apex for 2*4 cm. there is a deep mesial dorsal 
sulcus . 

Text-figure 34. 



) 

Panubis. r 


The tongues of the Baboons. 

The upper figures are vallate papillary patterns, and the lower figures of P. sphinx , 
P. hamadryas } and P. anuhis represent lateral organs. 


The Circumvallate Papillce (text-fig. 34). 

Four papillae form a V with a backwardly-directed apex. The 
left limb consists of three papillae, including the posterior 
one, whereas the light limb has two. The posterior papilla is 
large, oval, smooth and glistening, the fossa is clearly cut and has 
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a posterior straight prolongation ; its vallum is prominent, 
granular and coarsely nodulated. All the other papilla are small 
and circular ; their bodies are smooth and polished, their fossae 
are sharply cut, and their valiums appear as clear zones. The 
two small papilla? on the left limb appear to stand on a common 
vallum. 

"Within the vallate area there are several large fungiform 
papillae which can easily be mistaken for the small anterior vallate 
papilla?, but the pocket lens reveals how they have neither fossae 
nor valiums. The area is also considerably roughened by conical 
papillae. 

The Fungiform Papillae (text-fig. 35). 

The fungiform papillae are absent from a small area on the 
middle of the dorsum, but they have the usual arrangement 
elsewhere. They are all hemispherical or bossed, and are 
surrounded, but never concealed, by the conical papillae. 

The ventral apical cluster contains small elements. 

The Conical Papillae (text-fig. 35). 

The conical papillae have the usual arrangement, and the usual 
direction for their points. They have flat, cylindrical or tapering 
bodies, and the number of points which each possesses varies. 
Between the rows the interpapillary dorsum appears as strips. 
The papillae on the base are prominent. 

Glands and Lymphoid Nodules. 

Several prominent elevations are formed on the base by 
lymphoid nodules, and several orifices are present. These are 
minute in front of the epiglottis, but there is, on each side of the 
base of the tongue, a row of prominent round or slit-like orifices 
stretching along the whole length of the palato -glossal folds. 
These are more pronounced than in P. sphinx . 

The Lateral Organs (text- fig. 34). 

On each lateral border there is a series of short furrowed 
laminae separated by wide sulci. The laminae do not project, 
however. Some of the more posterior laminae appear as oval 
bodies incised by deep secondary sulci, but these must not be 
mistaken for glandular pits, from which they are separated by 
a short interval. The right organ is 1-9 cm. long, and has 

11 laminae and 12 sulci. The left organ is 1*8 cm. long, and has 

12 laminae and 13 sulci. 

The Frenal Lamella (text-fig. 36). 

The lamella has a rounded, entire, finely crenated apex, and 
the edges, which are not prominent, extend almost as far back as 
the middle of the lateral organs. 

Proc. Zool, Soc. — 1921, No. XXII. 
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The Chacma Baboon (P. porcarius). 

Habitat : South Africa. 

The tongue is spatnlate and has the following measurements : — 
Total length 103 cm.; length of the oral part 8*6 cm.; length of 
the pharyngeal part 1*7 cm.; width between the lingual attach- 
ments of the palato-glossal folds 3*2 cm. ; width of the anterior 
third 4 cm. ; thickness in the vallate area 2'4 cm. 

The apex is flat and has a mesial notch whence a mesial dorsal 
sulcus runs back for 1 cm. It is covered by small conical and 
fungiform papillae which are all visible to the naked eye ; they 
are not, however, so prominent as in some species of Cercopithecus . 

The lateral borders are similar to those of the Cercopitheques 
in general both as regards papillae and lateral organs. The fungi- 
form papillae are discrete. 

The Circumvallate Papillce . 

Three large prominent vallate papillae form an equilateral 
triangle (each side — 1*5 cm.) with the apex behind. Within 
that there is a small vallate Y consisting of three very small 
papillae on the left limb and two on the right. Miinch (8) has 
described small papillae as being remnants of an anterior Y-row, 
and Briicher (3) has figured them as connecting the large papillae 
in P. sphinx , but my specimen is more in support of Munch’s 
views than is Briicher’s illustration. 

All the large papillae are circular and have granular surfaces ; 
their fossae are well-marked, and the valiums appear as white 
granular rings raised above the level of the rest of the dorsum. 
The small papillas are circular and prominent, but their valiums 
are not raised. 

Within the vallate area there are many conical and a few 
fungiform papillae which can be mistaken for the small vallate Y. 
To distinguish the latte]' I have coloured them black in 
text-fig. 35. In my second specimen five large papillae form a Y. 

The Fungiform Papillce . 

Fungiform papillae cover the whole of the oral part of the 
dorsum, but are few in number in the centre. They have the 
usual arrangement in clusters and rows, but the anterior cluster 
covers a larger area than in any species of Cercopithecus ; it 
covers the whole of the anterior third of the tongue. On the 
lateral borders and inferior surface they form a single row of 
discrete elements. 

All the papillm are hemispherical and a few have central bosses. 
Their surfaces are smooth or granular. 

The Conical Papillce. 

The conical papillae extend back on to the epiglottis. They 
have the usual arrangement in clusters and rows, but the 
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directions of the latter are not so clearly marked as in other 
Cercopithecidae. In their type and arrangement, and their 
enormous development on the base of the tongue, they resemble the 
conical papillae of the Gorilla. They differ in the latter respect 
from the conical papillae of P. anubis. The points of the papillae 
are directed backwards, or backwards and inwards in the usual 
manner. 

Text-figure 35. 



The dorsum, inferior surface, and lateral organs of Papio porcarius, and the 
fungiform and conical papilla? of the Baboons. 

When they are examined through the lens it is seen how they 
present a large variety of forms which are shown in text-fig. 35. 

Behind the apex, on the dorsum, there are many cylindrical 
and a few filiform papilla?. In the middle third the papillary 
bodies are flat and scale-like, and their margins are plain or 
prolonged into available number of processes. ' On a zone lateral 
and posterior to the large vallate papillae the conical papilla 
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of medium size ; and their bodies are cylindrical, conical or 
fusiform, and are plain or have processes. Behind the zone and 
extending on to the epiglottis are large papillae which are 
spherical, shield-like or tuberose ; they may or may not have 
processes. On the Sides and inferior surface the papilla are 
small and filiform. 

Lymphoid Nodules and Glands . 

The base of the tongue has glands and lymphoid nodules of 
variable size, and large duct orifices are present in rows on the 
elongated lateral masses. It is difficult, without preparing 
sections, to determine whether a small nodule is a large papilla 
or a lymphoid nodule. 

The Lateral Organs . 

The lateral organs consist of small fissures and laminae on the 
lateral borders and dorsum. All the laminae have small secondary 
fissures, and the primary or interlaminar sulci are wide. All the 
fissures of the left organ run from below forwards and upwards, 
but those of the right lateral organ run forwards, upwards, or 
backwards. The measurements, laminse, and sulci are shown 
as follows : — 

Organ . Length . Lamince . Stdci . 

Bight T9 cm. 11 12 

Left 1*8 „ 10 11 

The Inferior Papillary Zone . 

The papillary bounding zone of the inferior surface is wide 
round the apex, but narrows as it is traced posteriorly. It is, in 
the former situation, closely dotted by small conical and fungiform 
papillae. 

Plicce fimbriates are absent in my specimen. 

The mesial sidcus is shallow and wide. 

Th efrenum is long and lax. 

The Frenal Lamella. 

The lamella is triangular in shape, but the edges sweep round 
to the bifid apex, and the dividing fissure is deep. The edges 
also run back to below the middle of the lateral organs and are 
crenated or bear processes. The upper surface has a mesial 
longitudinal sulcus from which short, horizontal fissures pass out 
across the lamella. 

The Anxjbis Baboon (P. anubis). 

Habitat: West Africa. 

Measurements . — Total length 9*2 cm.; length of the oral part 
6-6 cm.; length of the pharyngeal part 2*6 cm.; width between 
the lingual attachments of the palato-glossal folds 3 cm. ; width 
of the anterior third 3*2 cm. 
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The apex has a mesial notch whence a mesial dorsal sulcits runs 
backwards for 2*3 cm. It has many fungiform papillae. 

The structures mentioned on page 278 are absent. 


The Circumvallate Papillce (text-fig. Si). 

The vallate area consists of two anterior papillae, and a mesial 
cluster of three small papillae standing on a plane surface. The 


Text-figure 36. 









The frenal lamellae of the Baboons # . 

anterior papillae are oval and retracted, the fossae are clearly 
defined, and the valiums appear as prominent zones. All papillae 
are smooth, but the valiums are granular. 

* Several of the figures are reproduced from sketches lent to me by. Mr. R. I. 
Pocock. 
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The Fungiform Papillce (text-fig. 35). 

The fungiform papilloe have the usual arrangement, but the 
rows are maintained far forwards. They form a dorsal bounding 
zone on which they are numerous, but they are scanty on the 
ventral zone. 

All are hemispherical, and smooth or granular. None are 
overlapped by conical papillae. 

The Conical Papillce (text-fig. 35). 

Arrangement . — Behind the apex there is a dense cluster, but 
behind this the papillae are all in oblique chains. No transverse 
rows are present. Between them the interpapillary dorsum 
appears in the form of strips. 

The papillary bodies are flat, conical, cylindrical or tuberose, 
and they have one or more processes which are directed in the 
usual manner. They are not, however, arranged in zones as 
in P. porcarius. 

The Lateral Organs (text-fig. 34). 

Small rounded lamellae are separated by wide primary sulci, so 
the organs look like rows of small oval bodies. They lie entirely 
on the lateral borders. The right organ is 1*3 cm. long, and has 
8 laminae and 9 sulci. The left organ is 1*2 cm. long, and has 
10 laminae and 11 sulci. 

The Frenal Lamella (text-fig. 36). 

The triangular lamella has a rounded apex with a small fissure, 
but no transverse sulci are present on the upper surface. The 
edges have small tubercles posteriorly. 

A few orifices of ducts and pits are present on the sides of the 
base. 

The mesial ventral sulcus has a mesial crest, and the frenum is 
long and lax. 

Flower (5) states that there is one posterior vallate papilla, but 
there may be small ones merging into fungiform papillse, and the 
latter are large. 


The Mandrill (P. mormon ). 

Munch (8) has pointed out how the tongue of P. mormon has 
a well-developed lateral organ. 

In the specimen which I examined there are five vallate 
papillae in the V-formation. The mesial papilla of each limb is 
small, the two anterior papillae are large and round, and the 
posterior papilla, which is the largest of all, is oval (text-fig. 34). 

The left lateral organ has seven laminae and eight sulci, and the 
right organ, whose ridges are all furrowed, has five laminae and 
six sulci. 
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The frenal lamella has a bifid apex, and the edges have long 
processes (text-fig. 36). 

No plicae fimbriatse are present. 

From the descriptions of different species of Papio described 
above, one can see that plicse fimbriatse are absent. Meckel, as 
reported by Oppel, found traces, however (17). As the mucosa 
of the under surface of the tongue is sometimes very lax in the 
Baboons, and thrown into small irregular folds, a false impression 
of the plicse may be obtained. 

Summary. 

1. The tongues of the Cercopithecidse do not contain many 
pigmented forms, and those which are coloured vary in the dis- 
tribution of the pigment. The tongue of Cercojnthecus patas may 
be yellow or colourless. 

2. The conical and fungiform papilla?, with few exceptions, 
exhibit the usual type of arrangement. Only in Cercopithecus 
cethiops was it different. 

3. The vallate papillae form a triangle, Y, or double pair, but 
the pattern is not characteristic in any genus. 

4. The lateral organs appear as rows of sulci and fiat laminae, or 
as rows of oval or rod-like bodies. 

5. The frenal lamella is entire or bifid, even in different 
examples of the same species, so it is not of value for purposes of 
classification. 

6. The glands on the base of the tongue are largest in the 
Langurs, in which they occupy a large area. They are not very 
prominent in the Cercopitheques nor in the Macaques ; in the 
former the duct orifices are larger than in the latter. In the 
Mangabeys and Baboons they form prominent masses with large 
orifices on the sides of the base of the tongue. These structures 
are, therefore, of the greatest value in classifying the tongues of 
the Cercopithecidse. 

7. Plicse fimbriatse, lytta, foramen caecum, and Apical Gland 
of Nuhn or Blandin are absent in the adult tongue. Plicse 
fimbriatse may, however, be present in very young tongues. 
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